"APPROVED FOR RELEASE: 08/24/2000

CIA-RDP86-00513R001651220019-4

502078,
B103,B202

159207 2206 ofe? 1OHL 1ING 038
/lodeliO

AUTHORS: Kcrshak, V. V., Corresponding Memtbsr AS 7 , Kasztoooainbl,
Siadkov, h. M., Kadryevesewv, tu. P.. and Usenraysy

TITLE: Synthesis and properties of polyacetylene
PERIODICAL: Doklady &kademii nauk S8SSR, v. 136, no. &, 196!,

TEXT: The authors produced polyescetylens (Fa) and studied its cnemicsl
that PA formed in ins

structure and physical properties. They aszuied
- s P - - - - N ¥y pamce. ey ) L
oxidation of bis-acetylene acetylenides cf the type HO'm==C e {CH r~w£.;>"
[ .
studied.
I the

through the ammoniacal soluticn of & salt o1

the acetylenide was oxidized by an aguecus sclution of patassium {2
cyanide at boiling temperature. The authors assumed tha: the resu
black powder (containing 989 of C) was a mixture of polymer
polyacetylene. On the basis of the temparature-dependzntc welgh
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Synthesis and properties cf.. B103/B8203
(Fig, 1) and the electiron paramsgnetic resonance; they concluda that this
product is a polymer with cumulene structure, probably H—(CamC=n{=U]} = H.

PA showed high heat resistance. being transformed into graphite °
2300°C. Below 2300°C, the carbon in Pa remaing in the form of pail
Graphite is alsc formed by long boiling of annealed PA samples in ¢2
centrated HC1.  The authors point to the readiness of transformatior
carbon atom chains of PA intc graphite monolayers, and the oor
transformetion of valence forms under the asiion of HCl., The
resistivity § measured by the zero method on an MTBR(MIV) tri
with rising temperature. This is explarned Ly the concentration
line copper due to thermal dissociation end the seperation of te

(8]
[

roir
copper atoms from PA. p continued iropping at higher temperninres e
copper had zlready evaporased and no graphite was formed. Tals irdirated
an extension of PA chains during the pyrogenstic synthesis waich Tock pilace
due to thermal dissociation and copper seperation, as well as subsagdent
recombination of the resulting free polymeric radicsals. The eml U wes
i 10 E

measured by the compensation methed on & nnTe (PPTV) high-resista:
potentiometer, On the basis of the veiuss obtained for f ani &,

T {
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lconclude that the PA sample investigated is an n-type gemiconductor. . The
dcopper atoms imbedded in the molecular carbon chain with polyallene struc-
jture play the role of the electron donor. This is confirmed by the fact
} that the a of PA gamples which were produced with the use of stronger

icopper-free oxidizers (nitrate ion, H202) is equal to zero. ‘The change pf

'the sign of a (near zero at 1300 and 1500°C + above 1500 up to 2300°¢
corresponds to the transition of the PA sample to a p-type semiconductor.
The authors think that this is coupled with the thermal dissociation and
the separation of copper- and hydrogen atoms from the carbon chain, and
ig certainly connected with the acceptor properties of the terminal C
atoms. There are 3 figures, 1 table, and 3 references: 1 Soviet-bloc
and 1 non-Soviet-bloc.

ASSOCIATION: Institut goryuchikh jskopayemykh Akedemii nauk SSSR -
(Institute of Mineral Fuels of the Academy of Sciences USSR) _
Institut elementoorganicheskikh soyedineniy Lkademii nauk

SSSR (Institute of Elemental-organic Compounds of the ;
Academy of Sciences USSR)
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TITLE: Synthesis and properties of polyacatylens

PERICDICAL: Doklady Akademii nauk SSSR, v. 136, no. &, 1961, 1542 1344

B . o PR . . N

TEXT: The authors produced polyacetylense (Pa) and studied its chemicsal b(
structure and physical properties. They aszwaed that PA formed in the
oxidation of bis-acetylene acetylensdes cof the type H ===C ~~'(CH,}F-C;;CH

A}

[

which are said to be among the polymeric products not yet studi=d. They

had already suggested a formaticn mecharism of FA 1n Ref. 3, Tn the present
investigation, they proiuced the required acetylenide by passing anetylene
through the ammoniacal soluticn of & salt or bivalent copper. Subsequently,
the acetylenide was oxidized by an aguesus golutian of potassiup fe2rri-

cyanide at boiling temperature. The authors sssumed tha: tne resuliing
7 . ot -~ . .. N R -
black powder {containing 98% of Cj was & mixture of polywer homcicgs ot

polyacetylene. On the basis of the temperature-dependsnt weignt lczses
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ed from the filtrate.

i filtered off, and the polymer wag sepesrat
; acetylenide wes obtained from p-di-ethinyl bvenzene and sodium.
addition of dimethyl- dichloro ailane, the substance was poiled for 7 hrs,

cooled, and diluted with water. A light-yellow polymer not melting at
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Synthesis of elemental organio .,, B110/B101

300°C and slightly darkening at 240°C (C = 66.45, § - 774, Si = 20.92%)
precipitated. The infrareq spectra showed C=C (2250 cm-1) and Si-CH3

stretching vibrations (1250 cm-1). The range of elastic deformation was
thermodynamically determined at 150-300°¢, Similarly, an acetylenide wag
obtained from phenyl acetylene and sodium. Addition of dimethyl dichloro
silane at room temperature and subsequent boiling for 4 hrs yielded
di-p-phenyl ethinyl dimethyl silane (b. p. 180-185°C at 4 mn Hg). 1In an
analogous manner, polymers can also be obtained from other compounds of
elements of Group IV. The resulting monomers ¥ere used for producing
polymers and copolymers.

ASSOCIATION: Institut elementooiganicheskikh soyedineniy Akademii nauk
355R (Institute of Elemental Organic Compounds of the
Academy of Sciences USSR)

v

~ SUBMITTED: December 25, 1961
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idative dchydropolycondensation of 2,6—dimethy1-5,5-diethiny1
idiné and 9,10-diethinyl-9,10—dihydroxy-9,10—dihydro—

sxademiye nouk SS58R. Doklady, V. 144, no. 1, 1962, 115 - 117
uthors checked their assumption that the reaction

0
to soluble products

-G —R— C=CH ————?:,—I»A—C’-;C—R-cgc}— must lead

Cu n
(1) if it texos place in the pres
early chain rupture; (2)

ontaining only one EC=C
if it proceeds
ocarbon group, OF (3) if ® represents
d in tne title were condensed alone,
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Phe structure of the

ence of compounds ¢

molecular weight by
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1sntion products was determined from their infrared spectre. Producis
ing of 2 soluble and an insoluble fraction of identical structure
ined in all cases. The epr spectra taken for some condensation
showed equal concentration of individual electrons in the soluble

oo inmsoluble fractions. The highest number of individual electrons s
i 2.24301T 2% & siznal width of 7.2 oe) was found in the condensation o
mrcduct of 9,10-diethinyl dihydroxy dihydroanthracene with acetylene. Thore ~
is | tcble. The most important English-language reference is: A. Hay,
Je urse Chem., 25, 1275 (19 60).
L3000 II0H: Institut elementoorganicheskikh soyedineniy Akedemii nauxk 3SSR
{Institute of Zlemental Organic Compounds of the Academy of
Sciences US3R)
DULLIITEID:: Jenuary 16, 1962
v 1,
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~~unductivity
was ; : .—-—W€Te examined more
clost . , o - .-wn Gl photo-emf showed a
reduc - ,,) _~"1th a narrow selective peak of
excite . card M2 - __.—~'tase of I and a wide peak in this range

for II _—~cU@ination of II for 2 hr § 100 1@5220019_4--
from an G ¢ 2 QWreas@W@Béﬁ'ﬁﬁiﬁg gne order
of HAEHROVE.D—E% Bo%-ﬁgg Pg/engId of activation is at 366 mmand the

405 my. 11fhe is inactive, (3) Preliminary illumination is more effective
in vacuo than in air. The photo-emf of T increases during the first
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Photo—semicnnductor broperties ,, . B101/B13

3 -5 min lighting, then slowly decreases, but after approx. 1 hr regaing
its initial value. After 1 - 2 pp Storage in the dark thig process is
repeatable. (4) 1f 1T ig activated by UV light in vacuo the edmission of
air immediately reduces its photo-emf to 1/2 - /3. 1Thisg effect is alsge
repeatable. These resuits are explained by the vy light ionizing the con-
Jugated melecules so that positively charged local centers gre formed .
which act as clectron traps. The photoelectron jis retained in the polymer
structure according to g, g, Lim, G. w. Swenson (J, Chem, Phys., 36, no. 1,
118 (1962)), Pha absorption of light permits the Origination of ap exciton
which migrates between the molecules and disintegrates on a defect pro-

Accordingly it should
polymers. There are 3 figures.
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KORSHAK, V. Vo, SLADKOV A M,, KUDRYAVTSEV, Yu,P,; MAKHSUMOV, A. G

AT =

Synthesis of polyesters containing acetylenic bonds in the chain,
Tzv. AN SSSR Ser.khim. no.10:1852.1853 0 '63. (MIRA 17:3)

1. Institut elementoorganicheskikh soyedineniy AN SS85R.
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SOURCE: Ref zh Khimxya, Abs. 11315' :

' AUTHOR: Sladkov, A:M., Korshak, v'v..'
m _____;_....__-c

TlTLE- The aynthesis of simple p lxetherg ith a triple bond in he
~ . their properties : ‘ R

f;{-,cm«:n souncn:- Dokl ANUzSSR "of12'"196

< pQPIC TAGS: polyether,. acetylenic -polye
L oxidative dehydropolycondensation,

TRANSLATION' Polyethers were

2, 2-(p, p‘—dihydroxydiphenyl)-propane.
" yosolic acid and pen ntaerythritol
raixture of pyridine an ‘ :
dark celored, insoluble powders.. eq\a

bandg characteristic of conju ated C=C bonds simple ether linkages
aromatic nuclei. The polymers showEE ﬁ'éﬂ_ » the: al stabﬂity\bl The me
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Reaction of copper acetylides with halogen compounds.
Izv. AN SSSR, Ser. khim. no,12:2213-2215 D ‘63,

(MIRA 17:1)
1. Institut elementoorganicheskikh soyedinenly AN SSSR,.
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"AUTHORS: Korshak, V. V.; Sladkov, A. M.} Kudryavtsev, Yu. P. S -77 e
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TITLE: Oxidative dehydropol‘jcondensatidn(Xf p-diechinylbenzeng‘
6, 1963, 793-798 .

SOURCE: Vysokom Jlekulyamyifye ‘soyedineniya, 'v. 5, mo, %
L B ) o ) oE i . i Y
fVTOPIC TAGS: oxilative condensation, copolycondensation, dehydtopolycondensation,';*
{ ‘diethinylbenzene, acetylene : e RN

| ABSTRACT: Earlizr studies by,the'authors'bn_dehydfopdlycondeusétion of S
| p-diethinylbenzene by oxidation with potassium fercicyanide in the presence of e

cuprous chloride induced the presént'investigation, where oxygen of the air,

. hydrogen peroxide, a ammonium persulfate were added to the list of oxidizers.
and ethylacetylene .

| For copolymeryzation studies;,acetzlene,qphenxlacetzlene, _ ’
" were used in con junction with p-diethinylbenzene. The oxidative dehydropoly-

. condensation of p-diethinylbenzene by air was conducted in a pyridine solution

. in the presence of cuprous chloride, through which air was bubbled for 1.5 hours,
. resulting in the formation of a yellow precipitate. The obtained substance was

3 subjected to elementary analysis and to infrared spectroscopy, which showed

LCATd 12 o e e e < R
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o absorptlon bands in the 3300 and 1?50 cm™ -1 regxons, whlch are charadteristic
! for =C-H bonds, while the 2200 cm~* band ‘is indicative of the C=C bond. The
i appearance of other characteristic bands indicated the presence of phenyl nuclei

| along the polymeric chain. The oxidative copolymerization of diethinylbenzene

i with acetylene, phenylacetylene and ethylacetylene yielded low molecular ether-

"soluble compounds with the first two instances, and an insoluble’ product with
orig. art. has: 4 formulas and 5 charcs. o )

I S

| ASSOCIATION: Institut elementoorganlchesklkh soedlneniy AN SSSR (Insthute 6E,
ds, Academy of S-1ences, SSSR) , i

. SUBMITTED: 140ctél DATE»ACQ: 017163 g -E»NCL:V_ 00
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The synthesis of allyloxytitanocene [allyloxydicyclo-l
d its polymerization and co- "

ABSTRACT:
pentadienyltitanium chloride] (I) an
~polymerization1with styrene 'or methyl methacrylate’lhave been

studled. -Aftel an unsuccessful attempt to synthesize bis allyloxy-

titanocene [bis(allyloxy)dicyclopentadienyltitanium] from 1 mol “
titanium dichloride] and 2 mols allyl L

. titanocene [dicyclopentadienyl ,
iometric amounts of the starting R

alcohol, I was prepared from stoichiom
materials in the presence of ammonia to bind HCl., The structure

of 1 was determined by IR spectroscopic analysis. Polymerization RO
{ of 1 in toluene solution at 100C for 10 hr in the presence of 0.1% . T
_benzoyl peroxide yielded the trimer of 1, 3S shown by molecular- . u
weight measurements and IR and elemental analysis data. Copolymers.
of 1, together with polystyrene oT poly(methyl methacrylate), were .
produced by heating 10%Z I solutions in styrene or methyl meth= .
acrylate at 120¢ foxr 3 hr {n the presence of 0.5% benzoyl peroxide.?
_ The copolymers are orange transparent solids with molecular weights
of 22,100 and 70,000. IR spectroscOpic analysis of the copolymers
showed that the titanocene groups [sic] are located in the side @ i
chains and that the backbones of the copolymers differ from those | '’
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of polystyrene and poly(methyl methacrylate)., The softening poiﬁé\
of the copolymer with styrene (120C) is higher than that of poly-‘ ‘
styrene (100C). Orig. art. has: 2 figures. :
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i
AUTHOR: Korshak', V. V.; Sladkov, A. M.; Luneva, L. K.;
Bulgakova, I. A.i R —

TITLE: Study_ini the field of coordination polymers. 16. S'yfnzhesisz
of polymars_based om orthotitanates and bis-(Bo:a-decconcs)} P
. L 2028,

i

"SOURCE: Vy*sokoimolekulyarny*ye soyedineniya', v. 5, no. 9,'1,963.' %
1288-1291 SR

}

1

TOPIC TAGS: polymers), coordination polymers, soluble coordination;:
polymers, soluble coordination polymer synthesis, synthesls, !
acetoacetic acid. 2.2'-terephthaloyldi-. ethyl ester, copper
acetate, acetic acid. copper salt, copper, -nickel, cobalt, wWag=
nesium, mercury, -l.3-butanedione. 1-phenyldi-, 2-propanedione.
l-terephthaloyld =; 1 H,Ti0,. alkyl ester, H,T10,. tetraethyl ester,
2.4—pencanediong,‘1.3-bucanedione.jl-phenyl-, complex, K, Ti0, . .. - _
tetra-tert—-butyl ester, hydrolysis, coordination polymer propexty, !
property i . » ' . ‘ o
1 ) : . :

1
)

!

o
H
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ABSTRACT: Soluble coordination polymers have been prepared by the !
following methods: 1) Use of .addenda with polar substituents. ;
Heating of a 5% alcohol solutien of ethyl 2,2'-terephthaloyldi-
acetoacetate with an excess of a saturated alcohol solution of
copper acetate yielded a coordination polymer in the form of a
green precipitate. The polymer withstands heating to 200C, is
rcadily soluble in diecthylformamide, and is slightly soluble in
alcohol, benzene, and acetic acid. . Similar products were pre=-
pared using Ni, Co, Mg, and Hg. 2) Synthesis of complexes of
diketpnes with metals having the coordination number 6. Heating
of :ercphthaloyldiacetone with tetraethyl or tetra-tert-butyl
orthotitanate in dry xylene, with stripping off of the theoretical |
" amount of alcohol, yielded products fully soluble in xylene and
having the gcneral formula (as confirmed by elemental analysis),

“orR° T cH, 0 cHy, '
{:=o\on\ :
I\ :
C Ti 2ROl ¢
T /| _
~Cilly=C—0" OR
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. ' ’ U :
By addicion of petroleum ether, these products can be precipita:ed
from xylene solution as a yellow fine erysctalline substance partly .

soluble in benzene and dimethylformamidc. The molecular weight of !

the product prepared with tert-butyl titanate was determined by

the cryoscopic me thod to be 800, corresponding to that of the dimeT.’
3) Synthesis of acetylacetonate oI benzoylacetonate complexes with i =
tetra-tert-butyl titanate.and thelr hydrolysis with the theoreti- R
cal amount of watexr: . o

HC Clls Gl ILG Cily city ILG Cily Gl
i N/ /7 \/ NN\

UL I SO

N/ : . i
¢ cit ¢ cit ¢ cit
P il | 1 | P
L. 0 /o 0 /0 0 /0 . .
= N N N :
" ro—wiZon £ --'r'._—-o——i}r}\ .
: N ~ -
0. 0 _0/ 0 0 0 . -
| i | 1 P P
ci € - cit C cit’ C -

NN

' /NG N DIZAN
.6 cityr Gl 1,¢ cli, Gl 1,6 Gl Glla

I . C.
N . . N L
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The acetylacetonate complex ylfelded a polymer with molecular
weight 12,000 which melts at about 120C and is hydrolyzed in air
to form a brittle insoluble product. The .benzoylacetonate com=-
plex yielded a polymer with molecular weight 900 which is soluble
in methyl alcohol, benzene, acetone, and dimethylformamide. Orig.:
art. has: 4 formulas. ’

.'
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AUTHOR: Sladkov, A. M.; Kudryavtsev, Yu, P. - o L

pra

' PITLE: Polyacetylenes ‘\ ;
SOURCE: Uspekhi khimii, v. 32, mo. 5, 1963, 509-538 . -

TOPIC TAGS: synthesis of poiyaéetylé_nes, bﬁrt)pe‘rties_ of polyace'tirle.x'xas.fhacro-'- .
cyclie compounds, dehydrocondensation ' o Co a

ABSTRACT: The original article gives a summary of the systhesis and properties of :

macrocyclic compounds with conjugated acetylenic bonds,]and the !
n of bis-acely-

lenes. nes presently synthesized have as many as 10 conjugated

triple bond molscules. The natural polyacetylenic compounds are not discussed.

The basic methods which make the synthesis of a large variety of polyacetylenic

hydrocarbons were developed by K. Glaser, P. Cadiot and W. Chodkiewiez, and E. R. ']

H, Jones. These methods are represented as shown in the enclosure. ,g;lta'diene-l.j E

(diacetylene), one of the simplest compounds, was first prepared through oxidation

of acetylenide with CuCl, and later with KMnO sub 4. It was found that water so-

lutions of Ca(OH) sub 2 and K sub 2 CO sub 3 when used in the reaction give yields

as high as 60 percent. Diacetylene is quite unstable and can be stored only at

Card 17}_}; / . ' ) : : .
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temperatures lower than -25C, When the second acetylenic bond 1s introduced into -

an acid molecule the dissoclation constant inoreases. A noticeable amount of dia- -~ .-

cetylene glycol was found in all the reactions, A number of explanations ‘are given

for the mechanism of the oxidized dehydrocondensation. Klebanskiy with his co-wor-

kers believe that the formatlon of discetylenic compounds in agueous solutions - -

an ionic radical mechanism, - Triacetylenes which are very unstable even
in comparison to aliphatic

The synthesis of octatet-

ene), dodeca-

proceed by
at -50C and diphenyltriacetylenes which are quite stable
triacetylenes were also synthesized by various methods.

5,7 (tetraacetylene), decapentayne-=1,3,5,7,9 (penta-acetyl

rayne-1,3s
hexayne-1,3, 5,7,11 (hexaeacetylene), tetradecaheptayne=1,3, 5,7:9,11 13 (hepta- -
acetylenes, hexadecaoctatetrayne-1,3, 5,7,9,12,13,15 (octa-acetylenes, and eicosa-

decayne-1, 3, 5,7,9,11,13,15,17,19 (deca-acetylene) by various methods and authors
are given in detail. The stability of the above acetylenes decreases with the in- R
crease of acetylenic groups in the polyacetylene chain. Thelr stability increasse L

with the substitution of the ‘end hydrogen with alkyl or aryl radicals, and the -

size and configuration of the radical, Due to their specific reaction ability,
the acetylynic hydrocarbons have a special place in organic chemistry.: The elec-

tron structure of the acetylenic bond differs from the ethylene bond by the fact _
that Sigma bond 1is formed from 2 sp hybrid orbits. MNucleophylic reaction capabili-

ty of acetylenic bond and the oxidation. .of acetylenic hydrogen is explained by

Card Z/ﬁy
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the asymmetric electronic 'distribution. A detailed description of the mechanisms -
and products is given covering the following reactions: hydrogen substitution; -
cleophylic additions with GH sub 3 OH, HCN, ROH, CH(COOR) sub 2, CH sub 3 1i and

H sub 2 O, (Alh sub &) sup - and H sub 2 0, and the formation of cis- and trans
isomers; electrophylic additions; radical reactions; catalytic hydration; and
formation of cumlines (mesomeric structures) from poly-ynes. This paper also .
presents the synthesis of a series of macrocyclic compounds with conjugated acety-
lenic bonds obtained through oxidation with oxygen or oxygen with CuCl, or other
oxidizers. The cyclic compounds are in the form of dimers, irimers tetramers, pen-
tamers, hexamers, and even higher cyclic acetylenes, It was noted that in order
to avoid the formation of a linear polymer the reaction must take place in a homo-
geneous solution. One of the best solutions was found to be pyridine and methanol
mixture. The synthesis of polyacetylenes from bis-acetylenes by the oxidizing :
dehydropolycondensation was also studied, The oxident used in these reactions was
oxygen which was used in conjunction with mono- or di- valent copper. Additional
oxidation of the reaction mixture was attained with K sub 3 Fe(CNg sub 6 which re-

sulted in the formation of poly-yne hydrocarbons. It must be noted that the use :
of strong oxidants such as HC10 sub L} pesults in the formation of coalescent struc-
tures. Dehydropolycondensation of acetylene with 9.10=diethyny1~9,10=dioxi-9,10- '
dihydroanthracene gives a soluble product. Qxidative dimerization of monopyridy-

Card 3/ ﬁiy
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lacetylenes forms dipyridylpolyacetylenes. It was di covered that some synthesized
polyacetylenes have a_high photoelectric sensitivity'®in the modulated: Tight, This
discovery points to the approach of the possibility of synthesizing photosensitive
polymers. Orig. art. has: 4 tables, 1 graph, and 1 figure.
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KASATOCHKIN, V.I.. SLADKOV, A.M.; ASEYEV, Y1.G,; KUDRYAVTSEV, Yu,P.;
YEGOROVA 0.1.; KORSHAK V V.

Infrared spectra of polyyres. Dokl, AN SSSR 153 nc.2:346-349
N 163, (MIRA 16:12)

1. Institut goryuchikh iskopayemykh AN SSSR i Institut
elementoorganicheskikh soyedineniy AN S5SSR. 2, Chlen-korrespondent
AN SSSR (for Korshak).
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ACCESSION NR: AP4028153 SI0291/64/000/001/0067/0070
'AUTHOR: Korshak. V. V.; Sladkov, Af M. ; Makhsumov, A. G.

TITLE: Synthesis and investigation of properties of polyesters containing triple
‘bonds in the chain. Communication 2, Production of polyesters by the
oxidative dehydropolycondensation reaction

SOURCE: Uzbekskiy khimicheskiy zhurnal, no. 1, 1964, 67-170

TOPIC TAGS: dipropargyl ester, dipropargyl . polyester, acetylenic
polyester, dipropargyl isoph thalate, dipropargyl succinate, dipropargyl maleate,
IR spectra, melting point. softening temperature, heat r sistance, oxida- "
tive hydropolycondensation .

ABSTRACT: Several new dipropargyl esters and polyesters were synthesized.

Dipropargyl terephthalate, oxalate, isophthalate, succinate and maleate (the

last three compounds have not been reported in the literature) were prepared by

reaction of propargyl alcohol and the appropriate acid anhydride. The dipropar-
cogylﬁ%lyesters were then prepared by oxidative dehydropoly_condensa‘tion in the

B SN PG T SRS ST
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presence of .copper acetate in pyridine and methanol solutions by - re- .
fluxing for 20 hours, pouring = the product - into cold water,and filtering
the black polymer, which is formed according to the reaction: ‘
. - R s ., . A ' Cu{; ’

‘nHC=C~H,C—~0—~C—~R~C~0—CH;—C=CH -— -,

: L ] e . -

~ O Y ' L

-+ [—C=C—~CH;—0—C~R—~C—0—~CH;—C=C]a—.

: ] ’ il : '
(O (O

IR spectra of the polymérs show C C, C-0, C=0 and C-O-C groups and the P
absence of the =C-H group. The polymers have high softening temperatures and: ~
high thermal stability (fig. 1), Orig. art. has: 2 tables, 1 figure and 1 equation :

%SSSC%Q%ON; Institut khimil polymerov AN UzSSR (Institute of Polymer Cheiniatrb’lﬂ'ﬂ
z
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Fig. 1, SynChesis and investigation of polyeeter properties
iy

1 - Dipropargyloxnlate polymer; 2 - dipropnrgylmnleata poly~

mer; 3 =~ dipropargylterephthalate polymer; 4 = dipropargyl=

succinate polymerxr; 5 = dipropargyliaoph:halato polymerx .
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'SIADKOV, A.M.; UKHIN, L.Yu.

Preparation of bromoacetylenes and acetylenic nitriles, Izv.AN
SSSR.Ser.khim. no.2:392-393 F 164, (MIRA 17:3)

1, Institut elementoorganicheskikh soyedineniy AN SSSR.
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‘ AUTHOR: Makhsumov, A. G.; Sladkov, A. M.; Korshak, V. V. -

© TITIE: Acid polycondensation of dipropargyl ethers contaiaing sﬁ.icon, phosphorus : -
and fluorine. .

. SOURCE: AN SSSR. Izvestiya. Seriys khimicheskaya, no. L, 1964, T33-736

TOPIC TAGCS: e2cid polycondensation, dipropargyl ether, acetylenic polymer, triple

" bond containing polymer, phosphorus containing acetylenic polymer, fluorine

" containing acetylenic polymer, silicon containing acetylenic polymer,
metbylphosphonic acid dipropargyl ether, diphenoxysilane dipropargyl ether, )
polydehydrocondensation, thermal stabllity, hexafluorodiane dipropargyl ether,

, oligomer, IR spectrum

© ABSTRACT: The authors continued their earlier work in preparing polymers contain- :
ing triple bonds in the chain by acid polycondensation of dipropergyl ethers )
(A.M, Sladkov, V. V. Korsbak 1 A. G, Makhsumov. Izv. AN SSSR. Ser. khim. 1343, '
| 1963), attempting to prepare acetylemic polymers containing phosphorus, fluorine
~or silicon. These acetylenic ethers, not described previously in the literatuxe,

(Cord ) fn e e
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" were synthesized: the dipropargyl ethers of methylphosphonic acid, of diphenoxy

. silene, end of hexafluoro-2,2-bis-(k-hydroxyphenyl)- propane. When subject to

. acid polydehydrocondensa.tion the first compound hydrolysed to the original

' materials, methylphosphonic acid and propargyl alcohol; the second hydrolysed to

. form polyphenoxysiloxane. A thermally stable oligomer of the dipropargyl ether

. of hexafluorodiane, molecular weight 2730 (dark brown, boiling 95-93C) and mole-

' cular weight 1327 (yellow, boiling 160-162C), was formed from the third. A polyur '~
- containing phosphorus and acetylenic bonds was obtained by the polycondensation :
! of methylphosphonic acid chloranhydride with butyndiol. IR spectra identifying |
| the products are shown. Orig. art. has: L figures. :
!

! ASSOCTATION: Institut elementoorganicheskikh soyedineniy Akademii navk SSSR :
. (Institute of Organcmetallic Compounds, Academy of Sciences, SSSR)

' SUBMITTED: O9Dec63 DATE ACQ: 15May64 ENCL: 00
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LARINA, L.P.; SLADKOV A H., MAXKHSUMOV, 4,G.

e

Ultraviolet adsorption spectra of dipropargyl ether and ester
solutions. Izv. AN SSSR Ser. khim, no,7:1349-1352 J1 ‘64,

(MIRA 17:8)
1. Ingtitut elementoorganicheskikh soyedineniy AN SSSR.
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SLADKOV, A.M.; UKHIN, L.Yu,

Interaction of silver acetylides with diazonium salts. Iav,
AN SSSR. Ser. khim, no.8:1552-1553 Ag '64. (MIRA 17:9)

1. Institut elementoorganicheskikh soyedineniy AN SSSR.
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AUTHQR- smakovg A. M Korshak, VoV Makhsumov, A G.

TITLE Oxiuative polydehydroeondensation"‘of d Brogargg; g ng;s‘

5/0062/6h/000/01o/1905/’ 0T

SOURCE AN SSSR.‘ Izvestiya. Seriya khimicheskaya, no; 10 196h
1905-1907 L : . ks -

TOPIC TAGS: polyether, dlpropgrsyl ether, Ox.‘ldative P‘ y_ A
‘hydrocondensation ‘ _ ,

'; 'ABSTRACT. New dipropargyl ethers of

in the presence of copper salts. - Because polyethers”’

lier ty this method contained: copper in com lex/forn

interest to.conpare the properties of-- polymers vith

.specific complex—~forming groups, Phe synthesis of. th Jnome was
conducted by reacting the dihydroxy compound with pr gyl bromide
in the presence of KOH at ‘70--80(2. - The monomers vere. dentified by

~.Card 1/2 . ...
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IR spectroscopy and elemental -analysis;: their meltin 6ints ranged.

| from 126 to 172C. hs expected, polyethers from alizarin and

.quinizarin, which contain ‘complex<~forming groups, ‘had & much ﬁighe
- copper - content - -than” the other twa polyethers. v Qr}g"' :

2 tables and 1 figure. e e o
ASSOCIATION. Institu‘b elementoorganicheskikh 8oyed:lneniy Akademii

'nauk 8SSR (Institute" of Orsanoeleneatal COn;pounds, Acad'emy of

Sciences 888R) .
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AUTHOR: Kp_d_r_y_altsev. Yu. P..

" | TITLE: Oxidative pol deh drocondenaation of p~d1ethyn11benze;3
1acety1ene in the presence of p-susstitute phenylacetylenee :

f ,;SOURCE: AN SSSR. Tavestly
i 11908 ST i"*f;wf;f’r"’

| oTopIc TAGB1 polyyna,: ox
g gacetyleﬁe :gv'jﬂ”' f'_ :

“"ABSTRACT° To prepare 19 1] _ i
| as. standards for IR spectroscOp' ghe"ogidatxve polyde
“tion of p-diethynylhenzene or ecetylene in the presen
p-bromo=, p-(methoxy)-, p=nitro-=, -  p=tert-butyl-phen
or. a-naphthylacetylene was carried: out. ‘Elemental- an
spectroscopy confirmed that ‘the type of p—subetitue
reaction rate: electron ‘donors facilitate it and el

fnhibit it, - In all cases the p~eubet£tuted pheuylethy

,cetylene,
gis. and’ IR
fects the ~
on- accep;or :
'-,groupe (A)
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. ACCESSION NR: AP4043776 $/0190/64/006/008/1398/1402
AUTIIOR: Sladkov, AM, Korshak, V. V., Makhsumov, A. G.

TITLE: Synthesis and investigation of the properties of polyesters containing triple
bonds in the chain. Polycondensation of acetylene glycols with dicarboxylic acids

SOURCE: Vy*sokomolekulyamy*ye soyedineniya, v. 6, no. 8, 1964, 1398-1402

TOPIC TAGS: polyester, acetylene, polyacetylene, acetylene glycol, dicarboxylic acid,
polycondensation, polymer physical property

ABSTRACT: Polyhexadieneisophthalate, polybutenephthalate, polybutynephth:ﬂate. poly-
butyneisophthalate, polyhexadicneterephthalate, polybutynemaleate, polybutenemaleate,
polybutenesuccinate, polybutynesuccinate, and polybutenefumarate were prepared by the
classical condensation of acetylene glycols with the chloroanhydrides of dicarboxylic acids,
to supplement the results of a previous study in which similar polymers were obtained by
polyclehydrocondensation with oxidation. The melting point, yield, molecular weight,
solubility, empirical formula of the monomer and elemental analysis, found v8 calculated,
are tabulated, as well as the infrared spectra of the polymers. The synthesis of 2,4~
hexadienediol-1, 6 and the polycondensation of butynediol with succinic anhydride, butynediol
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with isophthalylchloride, 2, 4-hexadienediol-1, 6 with isophthalylchloride and
butenediol-1, 4 with fumaric acid are described in detail. Thermomechanical curves
(relative clongation vs. temperature) of the polymers are presented and discussed.
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‘| TOPIC TAGS: coppir '.'_coixfiple:':',r'-pioﬁaf'gyl_.b'éx'iipi_zftvév,i'.ﬁék

“zoate, 'giphenquhexadiyne . 'gggj;i],é_n;‘é?-‘ﬁ@lyfeﬁte‘t_""

‘| ABSTRACT: ‘A ‘study has.shovn the possibility of preparing organic
Vcopper'complexes'qpntainingqboujhgétedttripolerﬁonds},ﬁ ether
ester linkages.. Prdpgrgyl:benngtg;hqzadiyndiolfdib:ﬁ Ly can
1,6-diphen01y;2)hshexA&iyhéfwg;é;pféphréﬁgquithéffirgt ime,"
two by oxidative dimerization of the propargyl ester or :i2ther.
(hexadiyndiol isophthalate), poly(hexadiyndiol tecey thalate) ean
poly(butyndiol‘iscphthalate) were prepared by polycondensation. ‘To

- form the copper compléxes,;thése,cdmpqundsfﬁere“nbaeéteﬂthjqxigati
polydehydrocondensation by treatment with a pyridine ‘aoliation of cop-

01:‘tmajygé_‘5 oA
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| insoluble products containing 1-25
“were’ stable toammonia, dilute - HC1,-

| EPR spectra were typleal of:: complex
.narrowv aignal in any case. - IR spect i i : €

liminary conclusion was made that. thi ype: of complex differa fro

- the ordinary copper complexes vith oxygen~

-in that, spparently, the pi-ele ronsg: of
ticipate in: the formation .of ‘this comple
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Synthesis and study of the properties of polyesters with triple

. Report No.2. Uzb.khim.zhur. 8 noc.l: 2 67-7C
?szs in the chain P A 1754)
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Is a third form of carbon possible? Priroda 53 no.5: 89,
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AUTHOR: Sladkov, A. Me3 Korshel,
P.; aknswmovy; A& OFTT

TITLS: Synthesis of polyethers containing triple bonds in the chain.
.souacn: AN SSSR. Doklady®, Ve 155, no. 5, 196, 1140-1143 _
4riple bond po}yether » monoz:ropar@,y:'l: Ezl;er

copolymcr, e 25‘332ri‘;p,%ﬁiiél‘i:i;’éﬁ‘f;‘i‘é“?i’iie°,°221°§§22éet{“;§iyeie, 1=
spectra, ac conjugated triple bond , acetylenec ether

TOPIC TAGS: polyether, ‘synthesis,

id polydehydrocondensation )
polymer .

ABSTRACT: Polyethers based on the

dipropargyl ethers with p-diethynylbenzcne (DEB)

propertics especlally thei G d

condensad \,mder acid conditions < gyl ethers of b, .d.ihyd.roxydi
henyl, of 4 l'v-d.:s.’n:,'drrs»x,ydighenyl.-o:L-2-}_:n:op:xrua,

D ] 1 ethers of phenol, quiniza::in

hya.ro:qphenyl) -propane, end the Proparsy.

ion products of mono=- end
vere. syntbes
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- ecid. These unsaturated ethers wers celected because their certain electro-

- physical properties, such as paotoslectromotive force. The characteristic for
conjugated polyenes wers absent in these polymers. It was hoped that incorporating
DEBin the chain of the polyether molecule would change its electrophysical

" properties. IR spectra of the products obtained showed the characteristic of the
absorption bends for the acid polydehydrocondensation of DEB were preserved. From
IR data and elementary analysis it i1s.concluded that the generally insoluble
polymers contained conjugated triple bonds alternated with the ether goups. "IR
spectra were obtained in the INEOS AN SSSR leboratory by N. A. Chunay=vsk, whom

- the authors sincerely thank.” Orig. art. has: U figures and 2 tables. ,
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lidene” chloride) dehydrochlcrinatio’n is ‘a. suitable; prepara_b

! |for polyyne-or, at least,ifor fra.gments ‘thereof. - :

gave a narrow-EPR’ signal, with a g-factor ‘close to. that of.:
electron-and a line width of" 5--9 ‘0e} ‘the. unpaired electr_n;f concentra
tion rose with the degree of: dehydrochlorination'w X
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SLADKOV, A.M.; UKHIN, L.Yu.; GORSHKOVA, G.N.; CHUBAROVA, M.A.; MAKHSUMOV, A.G.;
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] d spectra of iodo and bromoacetylene derivatives,
Synthesis and spe iina18:0)

Zhur.org.khim, 1 no.3:415-421 Mr 165,
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SHABANGVA, A.G.; SLADKOV, A.M.; UVAROV, A.V.

Structure of aluminum alizarates, Zhur. fiz. khim. 33 no.é:
1442-1445 Je '65. (MIZA 18:11)

1. Submitted Marck 10, 1964,
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AUTHOR: Gorshkova, G. N.; Chubarova, M, A,; Sladkov, A,° H., Luneva,
L. K.; Kasatochkin, V, I, s

ORG: Moscow Institute of Mineral Fuels (Hoskovskiy inatitut goryuchikh =
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- ST

TITLE: Spectra of elemental-organlc monomers and polymers containing -
double and triple bonds

SOURCE: Zhurnal fizicheskoy khimii, v. 39, no, 11, 1965, 2635-2700

TOPIC TAGS: IR spectrum, UV spectrum, polymer, organosilicon compound, organotih;_i}.f.
compound, organogermanium compound, organomercury compound, organic phosphorus com- S
pound '

ABSTRACT: IR and UV spectra were studied for monomeric sxlicon. gev-

manium, mercury and phosphorus organlc compounds and the IR spectra of | :
related polymeric silicon, germanium and tin organic compounds with C=C| =
and C=C bonds, The IR spectra were taken using an IKS-14% spectrophoto-
meter in the 4000-400 cm ! region on specimens in the form of pellets
with KBr. The spectra of the three monomers containing phenylethynyl

groups displayed C=C valence vibration band, The position and the in-

d 1/2 UDC: 5u43,42+547
Car: :

&
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tensity of this band was_ somewhat dependent on the element: d;methxl :
di- (phenylathynyl)silane]at 2159 cm * was very intense; efhylt
ethynyl)germaniumgat 2160 cm "1 yas less intense and di(phaenylethynyl)
mercurydat 2139 ca ! was of medium intensity._ In dIphenyidiethynyl si~
“~Tane, tHe CzC bond occurs in the 2030-2040 cm ! region. This shows the|
effect of the benzene substituent on the position of the (&C bond., In |. =
the former three compounds the shift of the band toward the higher fre-|
quency region is caused by the shift of electrons from the nucleus to
the C= bond and thus strengthening of the bond. Ultraviolet spectra

were measured on an SF~4 instrument using cyclohexane as the solvent, | -
An attempt is made tc find the relationship between the position and the
intensity of the principal maxima on the molecular structure and the S
nature of the element. Orig. art. has: 3 figures, 1 table.
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T

INVENTOR: Levina, F. A.;

Myl'nikova, V. S.; Rybalko, G. I. Sidaravichyus, D. -I. B.3!

Sladkov, A, M.; Terenin, A. N, , 522 '
ORG: none 39' . , G 1

TITLE: Preparatidn of electrophotographic layers. Class 57, No. 169395

SOURCE: Izobreteniya, promyshlennyye cbraztisy, tovarnyye znaki, no. 1, 1966, 152

TOPIC TAGS: electrophotography, electrophotographic layer

ABSTRACT: An Author Certificate has been issued describing & method for making
electrophotographic layers, using poly-N-vinylcafbazole as binder. To increase the -
sensitivity of the coating, organic photoelectrie sensitive compounds such as metal

polyacetylenes and acetylenides are added to the poly-N-vinylcarbazole. {wn]-
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~ pared from them, Authors are sincerely grateful to Academician A, ¥. Terenin for
. supervieing the work. Orig, art. has: 1 table,
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bromide with dihalo derivatives of organometallic compounds. IR spectra of all the
compounds are interpreted. Orig. art. has: 1 figure, 2 tables.
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ACC NR: AP6018060 2] -

with 0.001° accuracy, The C, value was accurate . to 0,5%, For the IS
purpose of comparison, Cp was also measured in Acheson graphite, C-3 -
domestic graphite, and acetylene black., Hgat capacity was found to .
vary in the sequence: diamondP< graphitel* acetylene black < carbyne, |
Heat capacity of all nine carbyne samples was significantly higher
than that of graphite, although different in each sample., This |
difference in C, from one carbyne sample to another was correlated with|
the different ratio of the chain to lamellar structure, i.,e.,, with N
partialzcross-linking of carbon chains. The samples with highest Cp |
were agssumed to have a low degree of cross-linking, therefore to be
nearly linear carbon polymers, since the value of n in ihe formula N
Cp, = ATP was nearly 1 for these samples. The n value for other samples}:

was 1,2—1,5. Therefore, it was concluded that the products synthe=-
slized as described were different from graphite and had a lamellar- S
chain gtructure, Orig. art, hast 2 figures and 2 tables, e [IR)
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SLADEQV, A. M.
Paleotstany

Tdentifying srpecies Lycopodium L. and Selaginella Spring. by spcres ard micro-spores.
Trudy Inst. peog. AN SSSR, MNo. 50, 1951. ) )

Monthlv List of Russizn Accessions, Litrary of Congress, Jine 1952. UKCLASSIFIED.
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SLADKOV, A. N.
USSR 600

Pollen
Forms of pollen grains of Nitraria Schoberi, Dokl. AN SSSR, 88, No. 3, 1953.

9. Monthly List of Russian Accessions, Library of Congress, April 1953, Uncl.
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Morphological description of the pollen of Pyrolaceae, Mcnotro-

pacees, Ericaceas, Vacciniacese, and Empetraceae in Zuropean

U.5.5.R. Trudy Inst.geol, 61:119-156 'Sk, (MLRA 8:2)
(Pollen, Fossil)
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SLADKOV, A.N.

Morphologlical description of the pollen of Zygophyllacese of
Turlmenia, Trudy Inst.geol. 61: 157-167
(Turkmenistar—-Pollen, Fossil)

15, (MLRA 8:2)
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USSR/ Biology ~ Plant Morphology
. Oard 37y Pub. 22 - 42/45
~ Authors ! Sladkov, A N

——

Title * Morphological symptoms ox‘ aporea of anake fern growing :l.n the USSR ’

Pericdical 1 Dok. ‘AN SSSR - 103/2 329-332 Jul 11, 1955

Absiract ! Scientific datd are presanted on’ the morphology of aporen ot sna.ke fern :
growing in the USSR. S:lx rererencee' 4 ussa, 1 USA and 1. Gem. (1902-1953, i

Drawings.

“Institution

Ministry of Geology and Protec. of Mineral Resources or 1.he USSR, All-
Union Aerological Trust - o ‘

Presented by ¢ Academician. V. N. Suk&chev, February 3, 1955
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SLADKOV, A.M.

PN e

;;iymorphism of spores in Pteris cretica L. Dokl. AN SSER ;ﬁ;A 11:9)
n0.5:900-903 D 57, ( :3

logii 1

1. Vsesoyusnyy aerogeologicheskiy treat Ministerstva geo

olhrany nedr SSSR. Predstavleno akademikom V. .N.Sukachevym,
(Perns) (Spores (Botany)

APPROVED FOR RELEASE: 08/24/2000

CIA-RDP86-00513R001651220019-4"



"APPROVED FOR RELEASE 08/24/2000 CIA-RDP86 00513R001651220019 4

SLADKOV, A.H.

—~o B e
Goncerning the spore-pollen method. Razved. i okh, nedr 23 no,9:
11-16 8 '57. (MIBA 10:11)

(Vagt) (Palynology)
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Sladkov, A. K. :

he Polymorphism of Spores in Pteris creticaﬁ (Polimorfizm spor
u pterisa kritskogo

Doklady AN S3SR, 1957, Vol. 117, Nr §, Pp.900 - 403 (USSR)

The author met the mentioned phenomenon during the prelimimry works -
for the working out of a determire tion table for the spore-pollen-
-analysis.Pteria cretica occurs in the USSR only in Kolkhida and
Talysh (Kavkazi. Numerous other species of the genus Pteris occur
mainly in the Yropics. The pteris spores are easily to be distin-
guished from the spores of other ferns of the USSR (figure 1). A
desgription of the typical Pteris spores follows. Besides typical
spores with a three-radiate gap also spores of pilateral construg-
tion with eingle-radiate and with four-radiate £8P were found to=
gether with transition forms (figure 2). Abnormal Spore forms of
ferns are known in the references (reference 1, 4-6). In all her--
bary examples of Pteris cretica which were at the author's dis-
posal in small quentities spores were found with gingle- and four-
-radiate gap- The transitionsbetween the single types of gap and
the supposed ways of formation of these types aTe described. The
gpore polymorphiam of Pteris cretica can apparently be connected
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SLADEOV, A.N.

Studies on the nmorphology of pellen and spores of modern plants
for spore-pollen analysis in the U.S.S.R. Razved. i okh.nedr
24 no,10:1-4 0 's58, (MIRA 12:2)

1. Aerogeologicheskiy trest.,
(Palynology)
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SLADEOV, A.N,

Spores of adder's tongue species occurring in the U.S5.5.R. Biul.
M0IP. Otd. biol. 64 no.2:97-111 Mr-Ap '59. (MIRA 12:10)
(Adder's tongus) (Spores (Botany))
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AUTHOR: Sladkov, A. N. S0V /20-125-2-50/64

_”"””—‘ﬂ—ﬂ_——ﬂ‘_———‘ arity and Dissimilarity in the

TITLE: On the Morphological Simil
Spores of Cryptogramma R. Br. and Botrychium aw. Species

of the Flora of the USSR (O morfologicheskom gkhodstve 1
razlichii spor vidov cryptogramma Re. Br i Botrychium Sw.
flory SSSR)

PERIODICAL: ?oklady Akademii nauk SSSR, 1959, Vol 125, Nr 2, PP 414~416
USSR)

ABSTRACT: Comparative morphological jnvestigations of Recent material
of spores are nov particularly required in view of the in--.
creasing necessity of determining the genera az1d species of

fossil pollen grains and spores as precisely as possible. The
dissimilarities in the species within one genus often are in-
significant, while sometimes distantly allied pollen grains
and spores may be gimilar to one another. Such a gimilarity
was found by the author between the two fern species mentioned
in the title, which belong to 2 different families (Poly-
podiaceae and Ophkglossaceae). The species.differ in ecologyy
but the specied of both genera are found in the same regions.

Card 1/3 . There might be a common presence.of fossil spores.
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On the Morphological gimilarity and Dissimilarity in SOV/20-125-2n50/64
the Spores of Cryptogramma R. Br. and Botrychium 3w. Species of the Flora
of the USSR

The separation and geparate classification of the spores of
these 2 genera is desired and depends on the determination of
constant morphological dissimilarities. In spite of considera-
ble similarity a determination of the generic classification
of these spores 1is possible. Table 1 indicates that Botry-
chium spores in general are smaller than Crypiogramma 8pores,
a fact that is insufficient, however, for determining the
generic classification. The size of spores may be usged only
as an additional feature. The principal indicative features
are the whole character of the Bxosporium on the proximal
spore side and the relative size of pominences on the sur-
face of this side (Fig 2). There are 2 figures, 1 table, and
2 Soviet references.
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On the Morphological Similarity and Dissimilarity in SOV/20—125—2-50/64
the Spores of Cryptogramma R. Br. and Botrychium Sw. Species of the Flora
of the USSR

ASSOCIATION: Vsesoyuznyy aerogeologicheskiy trest Ministerstva geologii i
okhrany nedr SSSR (All-Union Aerogedlogicai frust of the Minise
try of Geology and Protection ot Kineral Resources, USSR)

PRESENTED : October 6, 1958, by V. N. Sukackev, Academician

SUBMITTED: October 6, 1958
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SLADKOY, A, N., Cand Biol Sei (diss) -- "The morphology of pollen and spores of

contemporary plants of the USSR in connection with methods of its practical

application”. *™oscow, 1060, 20 pp (Moscow Order of Ienin and Order of Labor

Bzd Panner State U im M, V. Lomonosov, Soil-Biol Faculty), 200 copies (XL, o

11, 1960, 131)
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~-..SLADKOV, A.N.

Spores of Microlepia Presl. species in the flora of the U.S.S.R.
Nauch.dokl.vys.shkoly: biol.nauki no.4:117-120 *60. (MIR& 13:11)

1. Rekomendovana kafedroy vysshikh rasteniy Moskovskogo gosudar-
stvennogo universiteta im. M.V.Lomonosova.

(FERNS)

(SPORES (BOTANY))
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Clearness of spore and pollen diagrams. Vest. Mosk. un. Ser. 6:
Biol., pochv. 15 no.k4:32-37 Jl-Ag '60. (MIRA 13:10)

1. Kafedra vysshikh rasteniy Moskovskogo universiteta.
(Palynology)
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S%A.N. B
Spores of true ferns of the subfamily Pteridae Diels in the flora
of the U.S.5.R. Resport No.3: Series Pteridae - Adiantinse and
Pteridae - Pteridinae. Nauch. dokl. vys. shkoly; biol. rauki
no,3:112-119 ‘61, (MIRA 14:7)

1. Rekomendovana kafedroy vysshikh rasteniy Moskovskogo gosudarstvennogo

universiteta im. M.V,Lomonosova.
(FERNS) (SPORES (BOTANY))
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SLADKOV, A.N.

Spores of the real ferns of the subfamily Pterideae Diels of the
Report No. 1. Range Pterideae & Gymnogramminae.

6: Biol., pochv. 16 no,6:45-52 N-D "61.
(MIRA 15:1)

U.S.5:R. flora.
Vest. Mosk. un. Ser.

1. Kafedra vysshikh rasteniy Moskovskogo universiteta.
(Ferns)
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Guide for the identification of the spores of true ferns of
the subfamily Pterideae Diels in the flora of the U..§. S. R.
Nauch, dokl. vys., shkoly; biol, nauki no,1:129-134 '62, (MIRA 15:3)

1. Rekomendovana kafedroy vysshikh rasteniy Moskovskogo
gosudarstvennogo universiteta im. M.V, Lomonosova.
(FERNS)
(SPORES (BOTANY))
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Spores of tru: ferns of the subfamily Pterideae Diels found in
the U.S.3.R. Report No. 2, Series Pterideae=Cheilanthinae,
Vest. Mosk, un, Ser, 6: Biol., pochv., 17 no.4:48-59 Jl-Ag '62.
' (MIRA 15:9)
1. Kafedra vysshikh rasteniy Moskovskogo umiversiteta.
(Spores (Botany)) (Ferns)
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SLADKOV, AN,

Spore tetrads in pteridophytes, Dokl, AN SSSR 143 no.2:464-
466 Mr 162, (MIRA 15:3)

1. HMoskovskiy gosudarstvennyy universitet im, M,V,Lomonosova,
Predstavleno akademikom V.N.Sukachevym,
(Pterldophyta)
- (Spores(Botany))

-
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_ SLADKOV, 4.N,

Polar axes of spores and the moving apart of nuclei during meiosis
in tetrads of different types in peridophytes. Dokl AN SSSR
146 no,1:225-228 S '62, (MIRA 15:9)

1, loskovskiy gosudarstvennyy universitet im. M.V, Lomonosova.
Predstavleno akademikom V.N. Sukachevynm.
(Pteridophyta) (Botany—Embryology)
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SLADKOV, A.N.

} i d on the
Morphographical classification of pellen and spores (base

works of G. Erdtman). Nauch, dokl. vys. shkoly; biol, nauki no.3:
104-111 63, (MIRA 16:9)

(Pollen--Morphology) (Spores (Botany))
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1 Cong, Edinburg -12 Aug Gb.
rt supmitted for 10th Intl Botanical LONE, Edinburgn, 3-i g

TELO

Moscow State Univ.
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